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1 m
I
I. Scope -Covers o milling cutters. ype `. !. Terminology

Indian Standard
TECHNICAL SUPPLY CONDITIONS CUTTERS FOR MILLING

(Reaffirmed 2002)

( Second Revision )
the terminology, material hardness, tolerances and other requirements relating It also gives recommendations for selection of milling cutters vis-a-vis `tool

!.I Milling-A machining operation in which the tool has a circular primary motion and the The axis of rotation of the primary motion retains its position Norkpiece a suitable feed motions. :o the tool independently of the feed motion. tool provided with one or more !.2 Milling Cutter - A rotary cutting :eeth, which intermittently engage the workpiece and remove material tiorkpiece and cutter. !.3 Milling Processes cutting elements, called by relative movement of

2.3.1 Face milling

2.3.2 Slab milling
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2.3.3End milling

2.3.4 Conventional

milling

( up-milling

)

2.3.5 Climb milling

( down milling

)

+ 44%
2.4 Characteristics 2.4.1 Body 2.4.1.1Types of tooth a) Straight tooth of milling cutters -
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b) Helical ( spiral ) tooth right-hand helix

c) Helical

( spiral

) tooth -

left-hand

helix

d) Staggered

tooth

2.4.1.2

Tooth form a) Ratchet tooth

b) Parabolic

tooth

IS:1830-1982 c) Parabolic
tooth with raised land

d) Flat relieved

tooth

e) Eccentric

( form ) relieved

tooth

2.4.1.3 Cufting
a) Plain

edge form
( unbroken cutting edge )

b) Interrupted

cutting

edge

c) Roughing

form cutting

edge
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2.4.1.4Tooth spacing a) Equally spaced teeth

b) Unequally

spacea

teeth

2.4.1.5 Direction

of cut cutting movement for an observer placed at the

a) Right-hand cutting [clockwise driving end (see Note 1 ) ]

b) Left-hand cutting [counter clockwise the driving end (see Note 1 ) ]

cutting

movement

for an observer

placed

at

Note taken as

1 -For

tools

which

can be fitted

on in either

direction,

the driving

side shall be conveniently

:
i) Side of the boss in the case of end-working ii) Side of the larger surface case of non-symmetrical tools, and edge in the

or if both surfaces are equal, the side of the shorter tools other than end-working tools.

5
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2.4.2 Drive 2.4.2.1 Shank a) Plain parallel

b) Plain

parallel

with single

flat

c) Plain

parallel

with

double

flat

d) Threaded

parallel

e) Morse taper tapped

f) Morse taper tapped

and with
n

driving

flats as collar

g) Morse taper tanged

6
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h) Morse taper tanged with cutter S/J:

i) 7/24 taper

2.4.2.2 Bore a) Plain

b) With

driving

holes

c) With

key way
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d) With cross slot ( transverse )

---

e) With

cross slot for direct

mounting

on spindle

nose

f) With

internal

thread

and centring

location

g) Tapered
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2.4.2.3 Design a) Solid b) Cutter c) Cutter d) Cutter e) Cutter cutter with with with with brazed tip indexable solid inserts blades having brazed tips speed steel and body

inserted blades

inserted

f) Cutter in twopiece construction-cutting portion out of high ( boss and recess portion ) out of medium carbon steel. 2.5 Classification of Milling Cutters

2.5.0 Taking into account the combination of the various characteristics methods of classifying milling cutters may be envisaged. The classification on the method of driving ( see 2.4.2 ). a) *Shank type milling cutters (see 2.5.1 ) BODY

given in 2.4, several adopted here is based

b) *Bore type ( arbor ) milling

cutters

( see 2.5.2 )

*The

alternative

nomenclatures

suggested

aro Milling

Cciters

wit5 S;la!:k and

Milling

Cutters

with

Bore respectively.

2.5.1 Shank-type

milling

cutters

2.5.1.1 End mill with parallel shank ( IS : 6353 )

9
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2.5.1.2End mill with morse taper shank ( IS : 6354)

TANGED

END

TAPPED

END

2.5.1.3End mill with 7124 taper shanks

2.5.1.4Ball nosed end mill with parallel shank

2.5.1.5

Ball nosed end mill with morse taper shank

TANGED

END

2.5.1.6 Ball nosed end mill with 7124 taper shank

10
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2.5.1.7Slot milling cutter with parallel shank ( IS :6352 )

2.5.1.8 Slot milling

cutter

with morse taper shank ( IS: 6388 )

TANGED

END

TAPPED

END

2.5.1.9 Slot milling

cutter

with

7124 taper

shanks

2.5.1.10`T' slot;lmilling cutter shank with tapped end ( IS: 2668 )

with

plain

parallel

shank flatted parallel shank and morse taper

FLAIN

PARALLEL

SHANK

FLATTED

PARALLEL

SHANK

MORSE

TAPER

SHANK

WITH

TAPPED

END

11
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2.5.1.11 Woodruff keyslot milling cutter with parallel shank ( IS :2669 ) 1

2.5.1.12 Dove-tail

milling

cutfer

with plain

parallel

shank

and flatted

parallel

shank

( IS : 6255 )

PLAIN

PARALLEL

SHANK

FLATTED

PARALLEL

SHANK

2.5.1.13 Inverse ( IS : 6255 )

dove-tail

milling

cutter

with

plain

parallel

shank

and

flatted

parallel

shank

PLAIN

PARALLEL

SHANK

FLATTED

PARALLEL

SHANK

2.5.1 .lrS Thread

milling

cuffer

s*:!!I parallei

shank

( IS : 6550 )
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2.5.1 .I5 Thread milling cutter with morse taper shank and tapped end ( IS : 6551 )

2.5.1.16 Flat end tapered die sinking ( IS : 10255 )

cutter

with

plain

parallel

shank and flatted parallel

shank

PLAIN PARALLEL SHANK

"1

FLATTED

PARALLEL

SHANK

2.5.1.17 &/I no.& ( IS : 70255 )

tapered die sinking

cutter

with plain parallel

shank

and flatted parallel shank

J
PLAIN PARALLEL SHANK

I

FLATTED

PARALLEL

SHANK

2.5.1.18 F/at end tapered die sinking

cutter

with morse taper shank having tapped end

---+F=f& --_
2.5.1.19 Ball nosed end tapered die sinking cutter with morse taper shank having tapped end

13
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2.5.2 Bore ( arbor ) type milling 2.5.2.1 Metal slitting cutters

saw ( IS : 5031 )

I

f

@

2.5.2.2 Keyway milling

cutter

( IS: 6355 )

2.5.2.3 Cylindrical

milling

cutter

( plain mill ) ( IS : 6309 )

2.5.2.4 Interlocking

cylindrical

milling

cutter ( IS : 6309 )
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2.5.2.5 Shell end mill ( IS : 6257 )

2.5.2.6 Side and face milling

cutter

( IS : 6308)

2.5.2.7 Interlocking

side and face milling

cutter

( IS : 2671 )

2.5.2.8 Face milling

tufter

( for direct mounting

on sp!`ndle nose or arbor )

IS-il830-1982 2.5.2.9 Convex
milling cutter ( IS: 6323 )

2.5.2.10 Concave

milling

cutter

( IS : 6322

j

2.5.2.11

Single

corner

rounding

milling

cutter

( IS : 6314 )

2.5.2.12 Single

angle

milling

cutter

( IS : 6324 )

16
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2.5.2.13 Double unequal-angle milling cuffer ( IS : 6325 )

2.5.2.14 Double

equal-angle

milling

coffer

( IS : 6326 )

2.5.2.15 Thread

milling

cutfer

( shell

type ) ( IS : 2670 )

--

--

2.5.2.16 Milling

cutfers

for chainwheels

17
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2.6 Elements of a Milling Cutter and Related Terms

CIRCULAR

PITCH

TOOTH CUTTING EDGE

FACE -\

TOOTH

RELIEF

ANGLE

1

JANGLE

CHIP

SPACE

OF

ROTATION

2.6.1 Arbor -

Shaft on which

the milling left

cutter

is mounted

and driven. of the teeth and the portions to which

2.6.2 Body - That part of the cutter the teeth are attached.

after exclusion

2.6.3 Clearance angles - Angles formed the periphery of the cutter at the cutting clearance angle respectively.

by primary or secondary They are called edge.

clearance and the tangent to the primary and secondary

2.6.4 Cutting edge - Edge formed by the intersection surface left by the provision of primary clearance. 2.6.5 Face - That portion as it is cut from the work. of the gash, adjacent

of the face

and the circular

land or the

to the cutting

edge on which

the chip

impinges

2.6.6 Fillet - Curved surface at the bottom back of the tooth immediately ahead. 2.6.7 Gash Chip space between

of gash

which

joins

the face of one tooth

lo the

the back of one tooth 18

and the face of the next tooth.
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to the cutting 2.6.8 Land - That part of the back of tooth adjacent avoid interference between the surface being machined and the cutter. 2.6.9 Lead -Axial cutter. advance of the helix of the cutting edge which is relieved to

edge in one complete

revolution

of the

2.6.10 Lip angle - Included the angle between the tangent 2.6.11 Recess (neck) body and the shank. 2.6.12 -

angle between the land and the face of the tooth, or alternatively to the back at the cutting edge and the face of the tooth. or raised diameter, of cutters through with the shank, between the

Undercut Diameter

Outside diameter

of the circle

passing

the peripheral cutting

cutting

edge. of of

2.6.13 Rake angle (axial) the cutter when looking radially

Angle between the line of peripheral at the point of intersection.

ec!ge and the axis between the face

in a plane perpendicular 2.6.14 Rake angle ( radial) - Angle, the tooth and a radial line passing through the cutting edge. 2.6.15 Relief angle - Angle in a plane perpendicular tooth and the tangent to the outside diameter of cutter 2.6.16 Root diameter 2.6.17 Shank - Plain holding and driving. Diameter parallel of the circle passing

to the axis,

to the axis, between the relieved at the cutting edge of that tooth. through along the bottom of the of the fillet. cutter

land of a

or tapered

extension

the axis

employed

for

produced on the 2.6.18 Circumferential form relief - Clearance of the entire form from the cutting edge to the heel via curvi-linear
2.6.19

teeth by reducing fashion. teeth

the diameter at the to the

periphery

Circular pitch -The of the cutter.

circular

distance of form edge.

between

the

adjacent between

measured distance

2.6.20 Depth of form - The depth first and the last points of the cutting 3. Material One piece construction Two piece construction Cutting portion Shank portion : : : :

is the difference

the radial

High speed steel High speed steel Carbon steel with tensile ( before construction )
speed speed

strength

not less

than

700 MPa*

Note-Unless otherwise specified, the high T72 W18 Cr4 Vl according to IS : 7291-1974 ' High tuents shall be specified by the manufacturer.

steel shade shall be according to T93 W6 Mo5 Cr4 V2 or tool steel ' or equivalent in which case the major consti-

4. Hardness
a)

cutting

portion

760 HV, Min 900 HV, Max

b) Shank portion Parallel shank
i)

One piece construction

240 HV Min Maximum hardness shall of the cutting portion 185 HV Min 450 HV Max 185 HV Min ( after construction 300 HV Min 450 HV Max ) not exceed the hardness

ii) c) Morse

Two

piece

construction

taper shank

d) Tang of morse taper shank
*lM?a = 0.1 kgf 1 mm? (approx).

19
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5. Tolerances 5.1 The permissible below : radial and axial runout values applicable to milling cutters shall be as given

All

dimensions

in millimetres.

Type of Cutter

Range of Nominal Diameter r--_-h_----~ Over Up to and including

Permissible Radial and Axial Runout ( TIR ) _--h Form Profile Relieved Sharpened

Testing

Conditions

,

Milling cutters with bore ( except keyway milling cutter and rotary form gear cutter )

50 120

50 120 250

0.07 0'10 0.12

0.05 0'07 0.10

Rotated on stationary test arbor

Milling cutters with shank (except milling cutter woodruff keyway shank and morse and parallel taper shank slot milling cutter )

50

o-07

0.05

50

120

0'10

0.07

Shank rotated in a V-block or held between centres

tion

Note - The permissible radial and axial and will be included later on : i) Keyway milling cutters,

runout

values

applicable

to the following

cutters

are under considera-

ii) Rotary form gear cutters, iii) Woodruff iv) Slot v) Slot milling milling keyway milling cutters cutters with with cutters, parallel shank, and shank.

morse taper

5.2 Tolerances Standard. 6. General

on

other

milling

cutter

dimensions,

shall

be as specified

in the

relevant

Indian

Requirements for morse taper shanks shall be according to IS : 1715-1973 `Dimensions for self

6.1 Dimensions holding tapers'.

6.2 Dimensions for parallel shanks shanks for milling cutters `. 6.3 Dimensions holes `. for centre holes

shall

be according

to IS : 8692-1978

' Dimensions

for parallel

shall

be according

to

IS : 2473-1975

`Dimensions

for

centre

6.4 The milling cutters shall be supplied heat-treated, ground and ready for use. well finished and free from burrs, cracks and other surface defects. 6.5 All surfaces shall be finished smooth, except those, where and indicated accordingly in the relevant Indian Standard. cutters 7. Marking - The milling manufacturer's name or trade-mark, not affect the proper functioning. 8. Protective Coating cutter and Packing shall be covered with a suitable rust-proof coating shall The finer surface finishes

They shall

be

are required

be marked with the nominal size, tool-type and marking shall be applied in such a manner that it does

6.1 Each milling absorbent paper.

and wrapped

in a non-

20
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8.2 Each milling cutter or a number of milling cutters, treated as in 8.1 shall be packed in cartons Only one size bearing nominal size, tool type and manufacturer's name, initials or trade-mark. of cutters shall be packed in one carton. 9. Recommendations Tool Type N Tool Type H Tool Type S for Selection of Milling cast Cutters iron and medium hard non-ferrous metals.

For mild steel, maleable For specially

hard and tough materials.

materials.

For soft and ductile
I

Material

to be Cut

I

Tensile Strength MN/m8

Brine11 Hardness HB

Tool

Type*

Carbon steel
Steel castina

up to 500 Above 500 up to 800 Above 800 up to 1000 Above 1000 up to 1300

I
/I

Nor (S)

N Nor(H) H H -.__

Grey cast iron Malleable Copper cast alloy iron soft -brittle
<Oft--

Zinc alloy Aluminium alloy medium -hard low cutting speed -highcutting sreed unlaminated -faminated types within brackets are non-preferred.

upto13o _~___ - N Over 130 _& N S or (N) Nor lHJ S or iNj S `-

N or (S)
N

Aluminium age hardened

alloy

S SorN -__ N or (S) S

Magnesium _. plastics *Tool

alloy

-

-

EXPLANATORY

NOTE

The first revision of this standard was published in 1971. This second revision is necessitated to bring the terminology relating to milllng cutters in line with the work done at IS0 level. ln this revision the terms relating to milling and tolerances for milling cutters have also been included. The terminology and terms related to milling cutter fully conform to IS0 3855-1977 ` Milling cutters - Nomenclature ' issued by the International Organization for Standardization. This standard is one of a series of the series and released standards are : IS : 2668-1978 IS : 2669-1971 IS : 2670-1964 IS : 2671-1964 ` T ' - slot milling Woodruff Thread keyslot milling Indian Standards on milling cutters, Other standards of

cutters milling cutter cutters with parallel shank ( first revision )

( shell

type )

Interlocked

milling

cutters 21
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IS :6255-1982 IS : 6256-1971 IS : 6257-1982 IS : 6285-1971 IS : 6308-1982 IS : 6309-1982 IS : 6310-1971 IS : 6314-I 982 IS : 6322-l 982 IS : 6323-1982 IS : 6324-1971 IS : 6325-1971 IS : 6326-1971 IS : 6352-1971 IS : 6353-1971 IS : 6354-1971 IS : 6355-1982 IS : 6388-1971 IS : 6550-1971 IS : 6551-I 971 Dove tail milling 50-degree Shell shell cutter ( first revision ) cutters

end single ( first

angle milling )

end mills for

revision

Dimensions key drive

interchangeability cutters ( first

of milling revision ) )

cutters

and milling

arbors

with

Side and face milling Cylindrical milling

cutters

( first

revision

Dimensions for interchangeability tenon drive Single corner milling rounding cutters cutters milling ( first ( first

of milling cutters revision ) ) ( first

cutters revision

and milling )

arbo:s

with

Concave

Convex milling Single Double

revision

angle milling angle milling

cutters cutters cutters with parallel shanks shanks revision ) shanks

Equal angle milling Slot milling End mills End mills cutters with

parallel

with morse taper cutters with ( first

Keyway milling Slot milling Thread Thread

cutters

morse taper shanks with with morse shanks morse taper shanks cutters with parallel shank

milling milling

cutters cutters

IS : 10255-1982 Tapered Other Related Standards Technical Milling

die sinking

milling

IS : 8611-1977 IS : 8612-1977 IS : 8613-1977 IS : 8614-1977 IS : 8615-1977 IS : 8616-1977 IS : 8617-1977 IS : 8618-1977 IS : 8619-1977 IS : 8620-1977 IS : 8621-1977

supply arbors

conditions

for milling

arbors

and accessories drive drive

with

morse taper and positive with

Sub milling Milling

arbors

morse taper and positive 7/24 taper 7/24 taper

arbors

with self-release

Stub milling Milling Milling Spacing Bearing Clamping Retaining

arbors

with self-release with with self-release

stub arbors stub arbors collars collar

7/24 taper with

key

morse taper and with key arbors arbors arbors arbors 22
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AMENDMENT NO. 1 ti TO 15:1830-1982

FEBRUARY 1988

TECHNICAL SUPPLY CONDITIONS FOR MLLLLINC CUTTERS _/*
.A

/

(Second Revision)

(Page 19 /clause 3, Note) - Substitute the following for the existing note: 4" / "NOTE - Unless otherwise specified the high speed steel shall be of Designation XT 87W6MoSCr4V2 or XT 72W18Cr4Vl according to 15:7291-1981 'High speed tool steels (first revision)' or equivalent in which case the major constituents shall be specified by the manufacturer."

(EDC 45)

Reprography Unit, BIS, New Delhi, India

AMENDMENT IS 1830:1982

NO. 2 APRIL 2002 TO TECHNICAL SUPPLY CONDITIONS MILLING CUTTERS
(Second Reviswn )

FOR

( Page 20, clause 5.2) -- Insert the following new clause after 5.2: `5.3 The taper shank, taper angle tolerances shall be as per grade AT 7 according to IS 1715:2001 ` Dimensions for self holding tapers' ( Thid Revision ).

(BP1l)
Reprography UniGBIS, New Delhi, India

